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m^&mftnm^m{wm)-£\±s ^^u^^Fas u#> f (wTs FasL 

i:f«&tS) ®#i«8^CDM#*»^lft*tl*CV^So -T&:fot>s Fas £ FasL h©f£ 

m<D&&*ifi^ mfasLtfifocDi&^te&^xm.m^titz mmm^ voi.17, no. 

13, pp. 1635-1641, 1999) 0 
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1 - 7j^-2 - (ih) -vv F>&ffimmm%7F-fzhmniotiT 

1^3 (#^¥ 5-52814) o Z(Djh&mZs rt.";i/7^-F>j (pirfeni 

done)£%,ttfr%tlfco * OUT *k EltB©ftUB#*^3;h,TV> 
£ (^¥ 8-510251) 0 5$ (1) t^^iiS^Ml-CftS^^i - FXt 
l±f< i±M^JSJ*fcj3{ta^^©^fc^ffl^b^i: bti^^ftfe 

(USP3974281, USP4042699, USP4052509) 0 irt^il'fbflsffl t«g^fi s 

I$^H^^?Sfflh-r^lS^S^ bTH^±&d&Mb^tJ^fe£ (Nicod, LP. 
Lancet, Vol.354, July 24, 1999, p268-269) 0 
^ ( 1) : 



t>7ir F>^ c fc§l5 ! L^il'fb#fflfcov>T«s cinSTfcij^To^&ftlJI 

• i£^b£/L3tt-r&t^ b#-f >©f1^££pf|jij (Lurton JM et al., Am J Resp 
ir Crit Care Med. 153 :A403. 1996) s 

fV^A ^>>fcj;§^A7^- ©JfrU^fb£»J (Kehrer and Margolin (199 
7) Toxicol. Lett. 90 125; Schelegle et al (1997) Proc. Soc. Exp. Biol. Med. 
216 392) s 




(1) 
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■ u ; 7—>f><Dj&mm&&1f\lffl (Iyer et al (1999) J. Pharmacol. Exp. Ther. 
289 211) N 

•mmm^M^a (TNF- a ) ©M^<}:«§WJ (#^¥ 11-512699) 0 

TNF-a&, rtfh-S^ii^H^fcffiffiflt^ftSo l»J:SSW 
Pf^i-^fe-T m-a<Di&mftm^&&z£&mm£tiX^Z>(Gm<lotti L.,et 
al., Immunity, 4:25-36,1996, Kondo T.,et al., Nature Med. ,3:409-413, 199 
7, SeinoK.,et al. gastroenterology, 113: 1315-1322, 1997)o dftkCD^R^fc: 

-r § tnf- a (Dm^mmmmcDfr-emmir &z.ti±-£gte^o 

-ADP- V V ^~e©R&«!k Mtffc: Jun-^— tf iiV/Sfett M 

AP ^r±— If RB^JO^SISSfc-rSo 
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oOJ;^W)f^Si:, ^mmt>\±, F>^ s LPS StaflTOS©^ 

>^«ij£!k *° U -ADP- U * — if ©RB^&Rk MtMi Jun-3r^— 
CI} 5$ (1) 5 1 -7x-jl/- 2 - (1H) -f'JF> 

5*'(1) : 



C2) tufB^; (1) -£misti% b 1 - 7 2- (1H) -try 

C 3 D tufBsX; (l) 5 l -7i-ji/ - 2 - (ih) -try 

F > ^ itMt^s *° y -ADP- y tf-x - # y p< 7-^0fiii o 
C 4 D buIB^; (l) «W5-^f;i/-i-7x^-2- (ih) -try 

F>^iMhbtMtSx Jun-dF-^-— K*«trr/*fel±p38 MAP^- -B 
P!«iJo 
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C6} mmi£ (1) -£^<*ft£ 5 1 2 - (1H) -fc.°'J 

tufBS; (1) 5 -A^JV- 1 2 - (1 

^fe^M-r§o J^T©^^^bfe^^s itufSsS (1) 7?^ 

£tiS 5 1 -7i-;i/ - 2 - (1H) -fU K> : ^at?IS3IS^riJ£$; 

( 1 ) 5 -p<^;i/- l-7i^ - 2 - ( 1 H) -t°'J F>cDs J^T 

£fc^£PJiy\ tfriB^: (i) ^TTs^m 5 l -7i-^- 2 - (l 
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5-^f;i/-l-7x-;v-2- (1H) -h°DF>©s t hUXW-om^tetetf 

Mfc^lPJ^ buIBs* (l) -c^ii5 5-^f-;i/-l-7i-;i/-2- (l 
H) -fcTU K>&^tP|S3H£»^J*t K Sfettt hM©«I«lti9!#tSXSS 

&&v>»*fPJ3«s tiifS^ ( l ) 7?m£n& 5 l -y^=.ji- 2 - 

(ih) -truFxzx tK Sfettt hm^©»«ifc43W-seiiT©#*©ias 

*° U -ADP- U 3^— J* - ^ »J p< ^ — M 
Jun-^— \i&&Zf/mtctev38 MAP 

;b7x- K>J:btWfe§ (USP3839346) 0 0I*.«n #i¥4 9 - 8 7 6 

*^BSt±N ^-fitufBsS (1) «W5-^^-i-7i-;i/-2- (l 
H) -t'JFX -T^t)t»t:;v73i- bt^ts, ^>#— n 

-f^>12 (WT IL-12 £#B&"T5) s 0^-n-fJr>18 (WTs IL-18 £ 

p*»e>«^*nsife!£tt-b-'r hA^voiMpjti-r^o il-12 ^^jm 

^D7r-^ IL-18ii^v^D7T — JWJ|gn? N £feIFN 

fc* IFN-a N IFN-/?s TNF-a s TNF-/? N IL-la, IL-/?, IL~5 S IL-6, $>SV> 
& IL-10 ^ifefeffii^ >tbT£iJ£*lTO£o 
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%>o m%mm<DMMteL?s%:n-$-f&h, &?m-a(Dm&&i&%Zo tnf-« 

fc* IL-12^ IL-18©jg££&fc£>bs MtC©2ocDit^ h#-f iFN-ri^ 
4^iftSo IFN-rttFas t FasL )fflll^«ST«T*° 
^ h-^^^#ofc»jfiitt^^J; t)JfF^^RSS(Ts 
utsui, H., et al. 1997. IL-18 Accounts for Both TNF-a- and Fas Ligand 
-mediated Hepatotoxic Pathways in Endotoxin- Induced Liver Injury in Mi 
ce. J. Immunol. 159:3961. ) Q CCDiM h jjj JtGDSfcftyu IUD<^f£ 

0Zm-V±&-f%Z£i?mt>tlT^2> IL-ls IL-6, IL-8, GM-CSF &£CD_h#«fc D 
&M^T?&££^fE#£ftTl>£(Ozman, L. , et al. 1994. Interleukin 12 

, interferon y , and tumor necrosis factor a are the key cytokines o 
f the generated Shwarzman reaction. J. Exp. Med. 180:907, Wysocka, M. , 

et al. 1995. Interleukin 12 is required for interferon y production a 
nd lethality in lipopolysaccharide-induced shock in mice. Eur. J. Immu 
nol. 25: 672) Q 

Tl>£#\ ^mWm<ote.¥)l7 h*>3^TNF-a©^&£>1\ IL-12 S IL-18, 

i?&£s IL-1 ^ lL-6^fc^bT(»§iJf^^H^o fefcfcfck il-12 cd^#p 
jgfc^feJ-SWffi!lS&*H:TNF-as IL-12 S IL-18, IFN-y t^o £<D 4M(D4&m>\ ( £ 
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xDm&^mm\±, mmm-&%(D-£\±tzv\ 0 mnts lps^^^ tnf 

- a m^(D t° — ^7l± LPS 1.25 ft$fla\T & Ds 3 HtH^ & jfil ^ tf> f&m £ tl 

Ifl 4> TNF- a ^l^TbSot*^#btl) ($1 >L fcf LPS 3 £ <fc V 

^fes tVV^i- K>fc£ N TNF- a j^£«;b o fe&T? IFN-y m(D&&&& 
-f h*^>©^^«J-rS (^#fc#iJ9) o £5>kr N tf ;i/ 7i- F TNF- a 
£.l±miz%pu—: >/X#£T?7tfh— isX^mm-? & (H^JIO) o 
fctVl^^- F>J±s TNF-a^m^nfef^*at»^tt^3 y PtemfflT 
§5fcl^M§tUT^So ££>fcs b'JV7x- F>&, LPSK#m4^^*s 
fflb»^ 4< U -ADP- U ^>;Wbs ^«fcVNAD«CD{£T^ttlM"rS (USE 

Its ^Ttl% T'VWt— 1 ycDV-J hftJ >t?*5o bfe^oTs ^BJ^CD 
^MH^&^Tl^^JS^&oTs Wfc IL-12s IL-18 S £££5 IFN-y 

^flflfcfcfciU IL-12 IL-18^#^£*i£o iltie.©^ h 
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;WS— 1 $4 :7\D&^Jfo^©M#£ll#bTU£ (Xu, B. et al. J. Exp. Me 
d., 188: 1485, 1998s J; £>' Takeda, K. et al. Immunity., 8: 383-390,199 

IL-2;i3«fctf IFN-y^j&^iiftS (ffitfc^g, J§3(m, illt, P1471-1478, 
1998) o ° 

iS^s JlfWWs gB^14#M^s 8t£te:*JS§^ j^«t^*Ht^ (G 

vhd) N wti^s m*^s mmfrmmm 

^t^j:^#§o ^mm<D0tmiv-^ \>*4>m&wmm±s z.nt><Dmm<D 

±mmmotipx»&ixTte7fs-r &o-&mm^ ^(Dmmt^m^ m-am-f^m 

*.fc<v>„ i~&t)-t>, mmm, mm, @BMtt#m it^iii (g 
vhd) s mm&.s m^m, ^mmn, mmp^mmm c; >^ v 

Its *M©ifegf»-f h£-f >©— ^tr$)2> IL-18 (lo^tll «^ 

^^©n^tt^m^^tiTv^o -r&^s il-18 0i4*^bfe^igpc 
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So ifetfot, *ii0^ttt^ hti^ >m^®ifflmi±, il-18 

C 2 } PARP ©PM&J 

^fc^lfflfci:. tulB^: (1) -»£tl3 5 -p<^;i/- 1 -7xrjl/- 2 - (1 
H) -t:UF>s «fct.tVt/7x-F>S±^J:lTMt^ ^°U-ADP- 
U # — - ^ U ^ ^— t? (poly-ADP-ribose-polymerase, J^T PARP ^#B§-r 

PARPfcfc, «^£§W-feDNAii?fi{g<DM (b^h>, PARPg#fc£T) £*°U 

-ADP-'; ^^;wb-r§H^^«4^-r§^-efe^o £©B*3&Mt£»3D«r<*ftfc dn 

Af3$<#U h— ^^B#^*X7^— ^3©tH||f (116KD 85KD-\) 

^xmmh^n^h^o^w^m-r^o parp©*k»s nad ^^u-adp-u^s/ 

;Wb©feto©g^#:fl!j(D®a^$)§o d©^©@S0^bT(is ^U-ADP-U^ 
^Wb^oT^ioMftNAD &}glt1-&ci £&M*I£;ftT^3o -r&fc> 
■h s NAD h ATP £ S CI h ft: «fc o T « -^M© T 

*° >X^^^n — S/^^^-r^^%^e>tiTV^^(Ha, H. C. and Snyder, 
S. H. Proc. Natl. Acad. Sci. Vol.96, No. 24, 13978-13982, 1999) Q bfe 

ft*oT, parp (ommmm^^^r, mm&s immmm, mmmmmm^& 
e^f;^^©m^^"e§5o ^^^^©parppm^j^ 

C3D Jun-=^— fcf^TJV^fe&pSS MAP3^— tfPMgiJ 

£fc#fgejiy;, tufB^ (l) T^^n^5-^^;i/-l-7^^;v-2- (1 

H) -try F>s -r^fe^hVl/^a:- F>%^mfr£ lTMt§s Jun-^ 



WO 01/58448 



PCT/JP01/00935 



-1 1- 

~ fe*43<ttj ? /^fe{ip38 map *i—i£mmffltem-r2> 0 

Jun-^- -fc? (JNK) £ p38 MAP Hf (MAPK) h — ^©Hfr^X 

7^ No. 2, 1999^ p96; Hg*|g^ N 14 s No.l9 s 1996. p27; Xia, Z. et al., Opp 
osing effects of ERK and JNK-p38 MAP kinases on apoptosis, Science, 27 
0:1326-1331, 1995) 0 ^Tti^s 7tf b — %mmT ZMMfctt bTrg'IMi 

T&z-tmnznx^&o w^sh^ (ngf) mmiz^^^mmi^h^vc 

12«(is mmfrib NGF ^^-T^clh^J: h — ^^^jgi-To 

h— ->^{3^B3toT JNK. p38©tSt4{b^fe^nfeo ClCDT^h 
—>M± dominant negative M SEK1/MKK4 £ dominant negative M MKK3 

%mm-rz>ztiz x wi^nfeo ^e>^d©pci2«^MEKKi ^ (± mkk3 

©rSt£M£ p38 h-^^/^SI#^tifeo zcDZtfrb JNK 

£ £ p38 *s NGF P&ic £ J: 3 T *° h - is X iz ^m+^X & £ £ h M £ & 
ofe (m^(Dfo®>fr Vol.187 No. 5, 1998, 10.31. p348-353) 0 iUKDX 
M/^Ms DNAm^-fe^^ h\ &*U&SU rHk IgM. anoikis^^fe]^^ 

s§© m# &™ m $ nx v > & o 

#lT£££M]£>tiT^&o bfe^oTs ^IS^CD JNK J; Xf/ ^.fti± p38 MAP 

mteftT&mm^ffitemzb'c&Zo m<&m&mmtvx, mm, km, m*. 
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£ fe N JNK ®SI7?$5 c-jun & c-fos th&lzV >Mlh$n& t AP-1 

38 MAPK CO Pill fciot IL-12 ^ IFN-y ©JH£#ttJf&I«*ft3£ h^^tiTV^ 
(Lu. HT et al., Defective IL-12 production in mitogen-activated pro 
tein(MAP)kinase kinase3 (MKK3) -deficient mice, EMBO J., 1999, 18(7): 1 
845-5.7; Rincon-M. et al., Interferon-gamma expression by Thl effector 
T cells mediated by the p38 MAP kinase signaling pathway, EMBO J., 199 
8, 17(10): 2817-29) 0 bfetfot, Hm&m&V'f r *>f >CD5 t> IL-12 ^ I 

MJd^fPJtt. ituf35$ (1) «h§5-^fjV-l-7x-;v-2 - (1 
H) -trunks -rt£t>%\Z)V7 i-F>tiM^lT^tt^ T^b — 

§ I S j@ H $ ti fe ffF#^>|* fc&MT, LPS #f£© bVV 7i^F> *s^JR 
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isxmmmi±, mnv-D^^T^h-^^^mm-r^^tt^x^^. -r^^, 
mx&&tt%iz s f&mfflz.\sxmm&<D&-$z:m-rzo ^r^^x^mmo^T 

vh-r^ Sfe^^ AIDS, M«M'J>^ TOttMl, l?WJlt£S:ifils £ 

-Y^xtOT^s mmst^ %fm.Ms m&M, mum, ty^-vu>mmm, mm 

bVP^^-F>^ ^W^ER^&^k IL-12, IL-18, IFN-rs P 

arp, jnk, &&^&vS8 Mn(Dmmtem$bx&&zhi±mzm^fc 0 zh^o 
xmmx&& 0 

1 ) IL-12/IL-18/IFN-rH^M^^7'^ h— >X 
mMMte&^X in Fi>o LPS^#ve7^©^a-e^^tlTV^5lDs 

K X- «t §±fB^ttit^ hft-f >©jfe£«.jy: Fas, FasL 6DjH^£W>L 

2) tftPARP hiKTtf >X 
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x LfcMMXte: PARP lz£& ADP- u ^;WbHjfo/^^?i<^ NAD 

3 NAD o * ^n-^ & N NAD fflM!J>tffotll^ ATP # 

M4> u «a«©^wiEiteA«^^tt«i t pis & c <fc o x * e> ^ ti & tms-f z> 

di:*»T?#S(Ha, H. C. and Snyder, S. H. Proc. Natl. Acad. Sci. Vol.96, 
No. 24, 13978-13982, 1999) Q 

$x, mmmteTFirx?^ w7i^fxi 
t^tts^^n-^ wnffl-r % o c (Dwm \±, t.w 7i-f>^ parp 
tst£©RB* &m b t * * n — ^> ^ h £ & § nad amm %mm b & Mm-e & 

§^#^e>nSo bfej^oTs t;i/7i- F>fcfcs PARPRBWft>m^MbT> & 

3) JNKR&£> p38 MPim&ttfcytfh—i'X 
JNK £ P 38 MAPKfcJu lNTft%«©:r# h— ^*»#-TS «t"5 &#!l$Kfc:2fr 

^o^tJ^T^ h-^^Pl^J^bTW^T?fe^o 

It JNK mm"? P38 RBgtf TNF-a^»l^^toT^^ffl fc«gV^> < d 
fc^^So i&fcKDJNKffiWJ (Swantek,J.L. et al., Mol. Cell. Biol., 
Vol.17, No. 11, 6274-6282) ^ p38 mMffl (Young,P. et al., Agents Action 
s, 1993, 39, C67-C69; Prichett,W. et al., J. Inflamm., 1995, 45, 97-10 

5) «s m-aommmn w^ts^^t £^xm-<x<Dm£. 
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S^PM"rSfcV^t>^^TV>So TNF- a CD mRNA MS.^ TNF- a (Dfty&lZ. \SM 

c t £ ©i?iff £ m e> ^ £ & o t i> & ©t\ &£n© jnk mmMft ^ 

-512699) fcfc, JNKPl^&£>W;ip38 MAPK PlW©$£Jil£ bt^fe ^^tlfe^h 

if © 7-*° h - $/ ^ is® tif^ffl b t v > § © ^ m b *mw<b mm m± m e> 

§^©^^fe{±^(^(3«ii-efe^o ftots ctL£©^M©fc®©?&«^ 

mttiMWs ^H'tt^^s mmmmwrn 

<fc m*t4©#«^^-^^^ ( GVHD K 



WO 01/58448 PCT/JPOl/00935 

-16- 

$$&&>bffim. PTCA 

M^Ji'i^jfiu mm. 

^-^y B3^Jlt£Mk AIDS, $RjfiLJ8a$fi£l>^ s WvttMu 

fcwwu artwu mmmm, m^mmm, Byt&m&s mmm, 

ffifeMB, gvhd, ten, m^mn, mm^^Xs ^v^-rh-^x, »mfi 

&p38 MAPKPl^iJ, h — >J*©P!WJ^ ±iB©^Ii©?&lft& & 
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mm#k mm#k mmmommmmam^^^rm^v^ mmmmt-r 

10-40 mg/Tsg/BS^-TS 1 ®&3v>tt8®fc#Sffll/ 

ilft TNF-a. IL-12, £ <fct>* IFN-r i4t*ft5 t.W7 a: - K >©«iJ$J 

02lt LPS ->a y^^r^T^XO^tSIJttVI/?! - F>©tu^a© 

E|3fcU LPS ^ a ^^^ErVI/Y^^C^tSSt b'JV7 H>©$&jfc8&|g 

EI4tts LPS S/a ^^^E^i/^^xcD^fc^^-rt. 0 ;^^^^ K>cD$&gg&&5l 

HI 5 its trC Fas |fifl:##^£;*jfiligffF 2^ ^l/fc^feJ-Sjftiljt GOT, GPT fitfcfcf 

HI6tts THP-1 TNF-aM^©t:;i/7^- K>{3,fc5jlll|JM^ 

EI 7 (is NK3. 3 IFN-r0^©t:;i/7 3in FXa^fillW^^ 
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0 8ii LPS v p^^j^t'xaym-am&temgi-Kjiy ^ - h>gd 

112(1 LPS ^>3 ^ ^^ril/T^^OlTICilfiltMt^t^ tVV7 x- 
Ell 3d LPS ->3 yp^)V^t>X(DWtmfc%>V)rZ > t:)\,7 3L- K 

LPS B : LPS Wm^t>7, a 

m 1 4(1 LPS f>3 ^^^E^VW^XCDSffli^^ttSb-Vl/y ac- K>^©?iJ 

LPS^|l©5^Bu(3t:;b7 3i- F>£J§M^s B : LPS geM© 4 Iff H^tVl/? 

HI 5(1 LPS i>3 

^^ii^feiaWM-© Tunel A, B(ilHl 3 hlej^-e 

So 

01611 LPS is a ^ ^^Er^T^XOfflt^lj-S ^1^7 F >&4-©$f 
H£^fc*B8B3D#(D Tunel ^ft^^-T^T^So A, B (±11 1 4 fc^T? 

mi 7(1 LPS $/3 ^^^E^;V v"7^©flfJ31fc^(tShlVV7 3i- F 
^^fS^fcWtiJM-© ssDNA^ft^^1~^-efeSo As B (ill 1 3 £mM~£ 

mi 8(1 LPS ->3 V?^)V^i7X(D}ftmtej8tfZ>t:jl7aL- K 
^^H^felllit^M-© ssDNA^^^^-r¥^"e$)-2>o A, B Itm 1 4 fc^T 



WO 01/58448 



PCT/JP01/00935 



-1 9- 

HI 2 0& s LPS ^ ^^^>^e?X©|fll^43}t^ K>^#©^ff 
•2) o 

IH2 1& N LPS&#^;*©2&ffif£1M h*^>^fcfF)li©T^h— 
£ S DNA ^ BJ5££^-TI2I43 J: XimMX & % o 

EI 2 2& N LPS ->3 ^^^^;i/^^^©^tttf--f hti-f >m*Et%?M(DTtf 
h->>^^S^-rt.Vi/7^- F>©BuM©^m^^^llI^j;TOKi?fe§o 

02 3(i N LPS 5^3 ^ >jg^hJFfJ31©:F*° 

h - x t ^ & -r t: ;i/ ^ - k > ©iiiacD^ & ^ -ria 43 £ wmn-e & s « 

IH2 4(^ LPS ^>3 y ^^E^l/V^XCDDNA BJ$s 4^ U -ADP- U 4^>;i/ 

<bs 43 «fc t5 nad m<Dmmm\j %m-t m# & xim-M^ & 0 

El 2 5 fci s LPS 3 v Z V t>7s<D DNA ^— ^fifc, ^ <j -ADP- U # 
Ybs 43 «fct5 NAD it^tS 3i - K >©^#^§^-T043 <fct>*^T^) 

IK 2 h^> FlZk-oXM^L'fc THP-1 h — {3M1~?> tVl/ 

7i^H>©^^^t-ia43ct^XT$)§o mmzmmik omm h 

^-vy^— ) s ^ffi{i« (/JvflO — t: «fc 

02 7^ :c h^> Ftiot THP-1 (D7#b— is X&m&lsfe THP-1 <Dn 

M2 8fciu ^ b^>> Ft7l h— ->^^M#bfe THP-1 mmcD DNA , 
tfc U -ADP- U stf5/;Wk 43 J; V NAD W^Yb £^043 iV^ST § o 
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12 9(t ^h^^K-^T^h — ^X£S§#bfeTHP-l|fflJ3£©DNA^— N 

# y -ADP- u ^>;Wbs *5«tt>* nad m&mmmhlzM-? 3 ^- K >©«J 
£iiJfl £^ 43 J; zFmn-e & 3 o 

0 3 0 (is a: htf^> h'CJ;l.7# h-^^II#ot±#bfe THP-1 © s « 

13 1lt LPS*!j#bfc RAW264.7«^43(t-g)«F^ • ^© TNF-ajte:££ 

tnf- a mRMcDm^MT^^jvy ^- ^ xDmm^-rm^xxfmMr^ 

o 

EI 3 2 (i N tVl/7xr F>© JNK izMT ^m^-tm^^ &o 

111 3 3 (^ tVV^ni^ F>©p38 MAPK W§#f§^tit*§o 

HI 3 4 (is tVl/7x- F>©PARP {^-r§#ffl£^-riHT&So 

WTs II^J^J;^#%^J^J;D*l§0^§^#:^fcH^H^1-^^s «*Eimicm 
£> (- PS ^ £ ft S £ co -c (i & v > o 
[USteflll] TNF-«s IL-12s m-rm^zMir^\fJVy ^- F>©#p 

^<7^^tt^^E^> (^LPS&^x^X) £fflV\ t>7x- F>©$/ 

Mbfeo TNF-«s IL-I2s IFN-r^{'^-r§t:;i/7in k>© 

M^^ii^feo ^<7* (C57BL/6s 8 3Httftl) (n=4) £fflV\ LPSg?H©5 
^bu(' tVl/^ F^gfcfcfcjfift: (0.5% CMC) ©#.&Jg-#bfco LPS (50//g/k 
g) +D-gal (250mg/kg) £JKMf*]$;#bs TNF fcgfl Uttt 75 ^ N IL-12 43«fc 
tMNFfcWbT»5l$|ffl«fc^«>;*£»«U J&^^HlJRbfeo JM^cDTNFs 
IL-12s IFN-r*ELISAfc«t D^yfe'f bfco ^©MHIs ^7i^F> 
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t± in vivo x"j7^©LPS S/3 y ^ fc^TJfitiilPt'tetHS?" :&©&^t$"!M 
h^7-f TNF-a, IL-12, 18 XT! I¥N-y (DM^&FBAi&WtfOlzfflMir Z> Z hif 

mmvfr (mi) o 

[mMm2] LPS ^>a T^xco^^^^-rtvi/^ K>©^(^ 

LPS ->3 ^^^^;i/^e7X©^#fc^{Si-t. 0 ;i/y F>©Bu^3S©^i^^ii 
^feo v>>^ (C57BL/6 S 8®m«t) (n=8) £fflV\ LPS &f*CD 5 ^tu^S#:^ 
fc&fcVl^^ F> (200,al p.o.) ^^bfeo LPS (E. coli, 50//g/kg) + 
D-gal (250mg/kg) £Ml*l&#U v^^^gf^b^o ^ 

omm, bvv^i-FXis lps t«ts^a * 7mztth^mm%mwir & z 
tjfmmvfc (02) o 

[|©fc#!|3] LPS ->3 v Z t> ^(D^m^U-t^^y FXDffim 

LPS ->3 ^yy^)^OX(D^m^R^ir\fjvy^^ F LPS S8^S-#® 

(C57BL/6. 7M«&«t) (n=6) |fe»J 2 h fWJ^td LPS [ (E. c 

oli, 10/zg/kg) +D-gal (250mg/kg) ] £M£ft&#b;H£s m^mVtcmm 
£fB#:3;fc«t:;i/^- f?> 500mg/kg (200//1 p.o.) £ig-^bfco ^©iL 
^Bt^^^^^ofe^^^^st^Cbfeo ^©M^ LPSg§ffi®5M^^*5V>T 
£k K>lg#fc«tS^JSfS&^#^ns^fc^JWbfe (03) o 

•7-)^ (C57BL/6. 11 Iffil) (n=5) &/gV\ LPS [ (£. coii, SO^g/kg) 
+D-gal (250mg/kg) ] £v£*fcj^|*|®^b;fe^ Hl^^bfe^^fciaft 
(0.5% GMC) tfeli^V7irry 500mg/kg (200^1 p.o.) £i£-^bfco ^ 

©fts mmm^%m^fr^t>^mm\^fco ±i3©^^^ s lpssucds 

fe (04) o 
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[mnm 4 ] ^^xnmst^ ^nc^w-s tvi^ ^ - f >©jjF$tt£{gT© 

tr[ Fas i^#:^vr>^fiMSf GOT s GPT {g^-r & tr;i/ 

7 F>^#©^#^^fc 0 ^<>X (BALB/Cs lOMi^f) (n=6^fe(^5) 

^ (0.5% CMC) $.fel±¥Jl7 ^- K>*S:#bfeo ^©tt^fc^Fa 
s mAb (Jo2 5 100/zg/kg i.v.) £v±l^bfeo 24 H^flK ^e?*£MI£U « 
ilSffll^lIIiRbfeo JftLK GOT:fe«fctfGPTffi**ft"eft GOT-UV Test Wakojfc.fctf 
GPT-UV Test Wako %m^XTy -te-f bfco ^©fglds bVV 7i-F > V # 

JfF?KJ@v— 3« GOT 43«tt>* GPT fii©:ii#n^«J£*i£ H £ 
mmvtz (EI 5) o tJl/7xrF>^Y>)7T^ 
MIS© T # h — J: s «ffi«iaE«A*jqiffi|^n*C v> fc o 

1 ~ 4 fc^ b it LPS v r> ^ £ Jft Fas irC#:^-^ v r> 7. © ^ £ 43 5 

[^Jfcfll 5 ] i/2 vitro ¥-4 h £ > W&%k iz£Z> bVl/ 7i-F> ©am 

t hE&SfcCD^IM h THP-1M (5xl0 5 / ml) £ LPS (lO/zg/ml) ©#£ 

bfeo -f >^-^^-^>3 i£#±^©TNF-a£ ELISAfcJ; D^ibfco 
^©fglUs t.Vl/:7:c- F>& N THP-1 fB»c TNF-ajg^^fflfi^#l^{3 
WiJbfe (HI6) o IC 50 »45 < ag/ml iistJI^tifeo 

thfi*NK« (NK3.3) (5xl0 5 / t> (96 i;V7°l/- K 20 

0/zl) &s IL-12 (lOng/ml) ©#£T£fcy;##;£-Fs 10% FCS^j;^ 5% th 
Jfilrfs ^bfeIg©tVV7xr H>&^£? AIM-V medium -£37°C -£48 1^^ 

>ip^^-bb7co -r>^^^— >3>i^ mm^m^cDthj 

y (IFN-r) £ ELISA (Quantikine) £ £ D ^fi b 0 ^©MIHs W7i- K 
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w3.smmz#n& im-rm&%mmfk&mznfflhfc (07) 0 ic 50 

&51/zg/ml hnm^tifeo 

THP-1« (lxlO 6 / ml) £LPS (lO^g/ml) ®^T^fe{±#^ffiTs 0, 
10, 30, 100, 300 jug/ml (D\f)V7 K>^±t(z 24 B#^^ y^-a.^— h bfco 
^>^a.^-^H>f^ s ig^M^TGF-/^ ELISAS^J; r)^*bfco IrMUKIs 
THP-1« (lxlO 6 / ml) &LPS (10/zg/ml) ©#;£T£ fett##£Ts 0, 1, 
3, 10, 30, 100, 300 //g/ml CDb>7i- \sy£±tiz 24 8$^ >^a-^<— h 
bfco -f ->3 i§SI±Yjt*CDPDGF-AB £ ELISA ti D^«bfeo 

^©MH^ tVV7 3i - K >«s THP-1 ifWd^fr-S TGF~/?;fe J;£K PDGF-AB jg£ 
^ffla^#etJi-WJbfeo TGF-/?^J;^PDGF-AB ©^W$iJ{3^(t-S IC 50 tt, 

^n^n 70/zg/mi 43 .to* 50/zg/mi ttMP^nfeo 

^n77- ^fflfl»P388.Dl *LPS©#fiTSfett*#ftTs 

±?f +©TNF-aSfe{± IL-6 & ELISA fc«fc D^feBbfco ^©ISJPk Wi-F 
P388.Dlj|fflliat*^STNF-a^*ffl««c#fl9fcJEP©Jbfe (IC B0 H: 90>ag 
/ml k§rJ¥£ftfc) o bfrU IL-6 0|4l»Jb&*o fe Q 
[HJI6^6] LPS «^ ; ET;vvi)^0i#(:MtWi/7i- K>©hu^L 

LPS ^ 3 '^^r^V^XO^tSgt^^ \*XDm$im(D%jm%:m 
m^M^rm^fcc (C57BL/6, 7Mmm) (n=5) LPS&giUt) 

24B#F^BUs 3^gfr s ^«ttf 30^BU«I^fetttf;i/7 i= F> 500mg/kg (2 
00 #1 p.o.) £g:#b7co LPS (£. coil, 50/zg/kg) +D-gal (250mg/kg) %M 

& N LPs^a©3^p^j^±tu(-^bT*)s ^>3 y^^E^b^^^B#-r 
[^»J7] lps yp^^j^^xcDm-am&tems-rvjiyx.- f 
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LPS v^^^tf^ (P. acnesftMf&ft) (DM$* TNF-ajg^fcSiSt* 
\?))/7 3L-}?>(D$\im%)%:%m^feo ^t>^ (C57BL/6, 15»flMt) (n=5) iz, 
m&ftiZ&fcP. acDes&Zng/^tX-e&imftlSt-^Vtco 10 Jfiffc (0.5% 

CMC) $fcH:K;V7xrl»> 500mg/kg (200//1 p.o.) SS^U LPS 

mm (ioo^g/kg) ^ffofeo LPstgaoi.5«?iai«K:»«!bTjfliflisiaiRbfeo 

Jfil^cf© TNF-a& ELISA iz «fc D Ty-fe-f bfco ^©fgJUs t-VP^ x— K L 
PSlgffi x^X© TNF-ajg££ in vivoT*Wffl'r&Z.£.1fi$m\si£ (08) a 
[^JteM 8 ] LPS ^>3 ^^^E^;V^r>^© IL-18jg^M$3:-rt 0 ;i/7 3L- 

LPS ^3 ^^^E^;i/V>^ (P. aazes^EMMO ©ifil* IL-18 ^t^i^f 
bVV^x- K>©W»iJ^^fl^feo (C57BL/6, 15 Mf^Jfti) (n=5) fc s 

m&mZ&feP. acnes^ 2mg/ x">XTffifl£l*]t£^ bfeo 10 jfi#: (0.5% 

CMC) tfettbVl/7x-F> 500mg/kg (200/il p.o.) ££g#U 5^fti-LPS 
mm (lOO/zg/kg) ^^ffofeo LPSSIl© 1.5H#p H mi-M^bTifll?f^IlllRbfeo 
J&vSt^© IL-18 £ ELISA (3 J; DTy-b-f bfeo ^©ISJils ^ - h* L 

PS^l^^^cD IL-18 in vivo~eWfflT%Z.t.tPmmhfe (09) 0 

imnm 9 ] lps n^tt^cDm-m&wm^wm}! vji? x - j* 

^<>^ (C57BL/6 lOMtfrlttt) ^ LPS ({E.coli, 50/zg/kg) + D-gal(250 mg/k 
g)) &i£#U 6^f^#CDjfFflicD^iaBmB^01 Ofc^-To fffllcD^h^b 
v>Pifii^iM^^ti§o £fcs LPS&^m©M©IIB»tfj£EI 1 l(3^-To 

LPS ^#^©fFIl©^ifiltt^^^r-r % V)\s7 F LPS 6 

Bt^©J§fJ»©l^aS^B^^bfeo fcVI/73i- K>©i£#&s LPS£^f©5^ 
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^tfofeo (C57BL/6, Ms msM) %m^\ mn-w* mm) (h- 

(0.5%CMC) :&J;^LPS1£#n^^ (50//g/kg + D-galactosamine 

250 mg/kg, i.p. (Volume 200//1)) fr£>, ^4t5.5 WJMf^bfe 
(«iJ^(3f@IFif»T^M-)(3SS#3fia, at9M)) o mmm^r^mm, ^ 
T h^-^i; > • 3^>> (H.E.) Tunel^U PCNA&U & l^tt ssDNA 

^J:?,^^^Tofeo Tunel&fci, ^>^Ttts 7^7°-^^ib situ7^h- 
->^|^m^r^ h -^;V^-^r^>^— -t? (^^P^No.S7100-KIT) £fflV>T»f© 
7D hrt-;W3totff^ofeo ssDNA&fcfci;, ifi Single Stranded DNA (ssDN 
A) • ^D-^-;i/^#: (DAKO ^t^pp n — H A4506) £ 1 *Mrt#^ bT 

S^U f&mfcfcDAK0*± LSAB2^r^y h/HRP-^.-/t— (##D^ No. K067 

7) §M07oh3-;i/l:totifflbfco 

PGNA (Proliferation Cell Nuclear Antigen) fcfc, !fflJM»lGl*»£ SJ$fC 
^(tT^PSt^^n^^fi 36KD >;^^$5o ^«V>T» PC 

NAjfif* (DAK0*±, #^D^No.M879) £ 1 Ktiifot btffil\ ^tBttDAKOtt L 
SAB2^f-^y h/HRP-^-^-M— (#^D^ No. K0677) £Mt©:7°n hn-jl/ti 

n&frofeo Tunel ^©t^M-(-*5V^T*^<^fr{iBtB^fi^^^fe (015 

a) o ?cMmz#^T<Dfr>pm(DBMmtem&Mm&n>btifco ^©mbj^-? 

frtbtttKMi-e^^o ^^©/WH-fcfcs iElt©Jff«©|i|£lt 

inCtbs LPSiS-^x^;* (H— ©MiTe&s m ©3113 13: 
^£©SgAWfeT\ ^^©^fbft^bfrofc (+- + +- + + + ) o Tun 
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&ofco PCNASsT?*ii>jR(0«rtK:iaM4««*R«>fc^ Tunel ssDNA 

(EI13B)o TunelScfc^Tfcs &Pft iz AUE iH £ ft £ £ fci^ H.E.^fe 
(Dtmfe^tiZ (01 5B) o 

F> (500 mg/kg) (Sfcfcfclf— &jgm?t8!#U JfllMBftMfcS&^&ill 
^l«bfeo t:;v7xr p*>t»#bfeLPS v^c^-rfc^ Sfflfittl 

pgflRrt®cD«EKi «fc d < b«> e> nfe (hi 6, mi 8^02 0) 0 * 

fes m<{P$&(DmmmMft%mT1&Mfo&n>ltigti, Tunel&u ssDNA 

^fes TuneUS^i^ssDNA^fc «fc Ds LPS &#JfF iz^X, #i(©T^h— > 
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JFM^il^feo 7-)^ (C57BL/6 lOMtttftt) K LPS (E. coli, 50/zg/kg) 
+D-gal (250mg/kg) £)Kj^f*J©:-^U l£Bf B^;rifil*©^tt1M h£^>£EL 
ISAC3j;t>^«b£o TNF-a\ IL-12. IFN-r (IH2 1 
±) o LPS^#^©x">^CDM^e)^y ADNA^iS^U DNA 
^bfeo DNA 5 Tf^y^ yn— © Apoptosis Ladder Detection Kit Wako 

mmgtitz (i2 it) o 

LPS ^a'^^TJWi)^®^^ >jg££J3fJ3!©T^ h— :>':*i;I 

;5:i3:-rt:;^:7:^- K>©Bu^a©$ij^^»S^feo -?t>X (C57BL/6 10®Mf) 

LPS&itf© 5^mi^iH#:tfe^t:;i/7 3i- K> (500mg/kg p.o.) £fe 
#bfeo LPS (£. eoii, 50/zg/kg) +D-gal (250mg/kg) £$0£F<3fe^ bs l» 
tofcHtee&IM h^J^ >^^M©T^ V-isX (DNA^WFM) £$'J^b 
fee ^©MJils K>«s LPS fdj^lt-r h >j^;fc£^DNA ^<$r 

-M^»mimm-r^^tmm^rc (022) 0 
Lps*&#^;x©«t£-t>-^ >m^£RtmcD7-tf h—y^M-r^^^ 

7 1- F>©m^^^fl^feo ^>>X (C57BL/6 10M»«t) LPS 
[ (tf. coii, 50/zg/kg) +D-gal (250mg/kg) ] £ izM^^ bfe 3 B# 
^t3S#;^fe»tVV7ai- F> 500mg/kg§^# (p.o.) bfeo ^©^ ®£p 
l^fcr^ttlM hfc-f >jg££Sffll©T^ (DNA^y— JFM) ^M^b 

feo ^©MIHs IFN-r©0^SI#*?J;t^DNA 

$ij-r^c t^jHjbfe (E123) o z(Dmm&&Tfmmm9(Dffim±, 

immm 1 1 ] lps&#^<^©oti©:p*° h—yx^^^t^mt 
lps T?Bs&&mft%mmvtz^*xBmmM(D dna ^ ^-jf^ *° u -adp- u 

4^>;WfcU *5J:tFNADfi©^^b»^feo (C57BL/6 11 Mf^tt) & 
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m\ LPS [ (E. coli, 50/zg/kg) +D-gal (250mg/kg) ] t> Xlzm^ft®: 

*° >; -ADP- u ^^>;Wbs &£tj nad a^viij^bfeo dna ^ ^-ff^&miit >y 

;i/^i7n— © Apoptosis Ladder Detection Kit Wako (d^oTf&tBbfco 
ADP-U stfS^Wbtt Anti-poly (ADP-Ribose) polyclonal antibody (rabbit, po 
lyclonal)-ee7^7;^>^D v MctMbfco NAD Jt& Nisselbaum (Djj&lz 
oTfx&ofe (Nisselbaum, J. S., and S.Green. A simple ultramicro method 
for determination of pyridine nucleotides in tissues. Anal. Biochem. 2 
7, 212-217 (1969)) „ ^©fg^ LPS «fc D DNA 5 ^-ffi^s stfU-ADP-U 

^>;Wfcu ^.fcVNAD'iCDfiT^il^nSifc^JWbfe (02 4) 0 

lps -c mm^wm % mm b v- x m-mmm?) dna ^ ^— *° u -adp- u 

^^>;Hbs ^3«ttJ«NADfi^-rst!;i/7ai-K>©ls#S&**s tu^#*5J:^ 

^K-^te^TW^fco (C57BL/6 S lOMfftltt) £fflV^ LPS [ (£. coi 

i, 50/^g/kg) +D-gal (250mg/kg) ] ^^^j^i*!^ <T £ 5 #bu i-fctt 
4^Cfift$fe«^7x^F> 500mg/kg£i£# (p.o.) bfc (n=3) 0 L 
PS J$#© 6 B#IS& fcJfF JftO T # h - X (DNA ^ ¥—JfrWk) s ^° y -ADP- U # ^> 
;Hbs :fc££5NAD*£ s ±lB£|i^tfc:bT$!b£bfeo Wmh* 
>J§#fcJ;Ds DNA^^-JF^ S *° U -ADP- U ^>;Wbs £cfc£J« NAD fiOfgTfl* 
irp^J^n^cihWJB^bfe (02 5) o ^ti?.0»^ hVl/7i^F>ll 
tfilfc^ftUBfcJrbT^ h —isXftm «fc b W S 

mm 

t r^1M h|fflJ3»THP-l fcai h#$/ F§libt7^ >X£i§#bs 
6 >)x;^#7U- rfc THP-1 £ 1.5xl0 6 M (/2ml) -fo3;§ s ^ctVl/ 
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7^ - K>10 mM^PxT (#p;t&U&©£=i> hn — )]/£ bfe) 1 BfpRB^W 
>3f-^L^— 5/a >u x. h^>> Kft 100^MiP^.T (JP^^l^ l)®§3> hn — 

SH0fc-fe;i/V— ^— (Epix) t«tfco ^©ISJUs tVl/^oc-FX^ 

(02 6) o 

ih^> Ftiot THP-1 b— >X&S§#U fflat6l^^0iJi(D 
;W71f'Jf^- ^^f-TStVl/^i- K>CDS&^* WST-1 (MTT 7ivfe 

THP-1 £ 5xl0 5 /ml KHMttLT 96 >>^;i/i§#ri/— h Id 100/zl fo$§, 
tVl/?^- F> 1, 3, 10 mM (i&itffi) #P£fe£>© (#P£&l^© N n>hn- 

;p) s =S-^x;Vt?iSMbT 6 H^^b (total volume 200//1) , 6 B#P^(d 
TIB© WST-1 (Dojin Cell Counting kit) & 10/zl -foAtlTS^ 3 lOTHJiS 
$*Ts 'Jr'f-t J;oT^bfei§#±a^ 100^1 -f"Og!l© 

96 Mci£b#*.s 450 nmTIM^6S^iiJ^bfeo ^CDJ&Hs 

fe (02 7) o 

[ 13] J/2 7J £ro m5^;i/7i-K>® DNA => ¥—J&f%3o 
xh^i/^7*°h-^>7 b fc THP-1 JpffliacD DNA ^ # U -ADP- U 

THP-1 ^ lxlOVmHdH^bT 24^x;vi§#^i/-h^ lmlT^££s 

#s/kioo#m mm&) &m%.T, o N u 2, 3, 4 N 5, texnemmmzm®. 
mm,y-x^>v 3>%®m\sX7oojuifr% Mk^y-mmmmmi^ 300/zi ^ 

^ADP-U^^;Hb^ffi^ltfe 0 700^1 ^?,W^l/y h^«7>bfef^ 
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yn— CO Apoptosis Ladder Detection Kit Wako©7°D h n— ;i/fcSp DNA 

b~isxizxz> dna ^ t?- : &m<Dmmmh%Mmvfco adp- u ^Mb^y^ 

© 300/zl^©|fflia-y-X^>^3 Xi^l/ y bfef^: SDS-PAGE y->7)l> 

M y ^ ^— bt 100°Cf«tt£ ^fefi: SDS-PAGE £frV\ -fu y ~P-f > V 
m*>7*U >lz h =y 7 r — bT Anti-poly (ADP-Ribose) polyclonal anti 
body (rabbit, polyclonal)^ X ot^xx^ >^D y hTl^lilbfeo NA 
DgCD^B§^b(i:^©J;a{-^mbfeo THP-1 £ 10 6 /ml fcfSMbT 24 ^^fg 
m?°U— M3£^ v % 5 f^M±-^- h^> Fffls 5 + ^ 

^Ffflttfeo :c.h^> C^tJg 100/iM) bt*^ 0, 1, 2, 4, 43 

«fcrj« 6 ^flH3^n^n«£®lKU itu*£© Nisselbaum NAD ©^fi 

^ffoTs «©NADS©«^b^ll^bfeo 

comm. DNA ^ £ TFtf V -ADP- U ^ ^>;Wb (is ^ h *° is F ili 

3^^$,|tm^tifeo ^fes ^h^FM&NADffi&^^fgT^fc 
(1212 8) o 

& t3 oc h *° ^> FWh->x %mm b thp-1 mmo dna ^ ^— N *° u -ad 

P- U ^>;Mbs *3 cfct^ NAD »{3^1~^ tVl/7x" J« XDWM^^ii^feo 

tVl/ 7in )*>lz.£Z> DNA ^ Mollis THP-1 £ 1 x 10 6 /ml til 

MbT24<>:n;iAfcg#ru-Hc: 1 il fot^ ^ f> *°>> K 100//M (HMS) 

>bfcf^ y ^— ©Apoptosis Ladder Detection Kit Wako©7°n hzi— ;i/(3 
SpbT DNA ^Jttim^DNA bTitJg£l^b-S\ T^D-X^;V«^1&^ 

frV\ Ti$ h — >^ic J; § DNA =y bfeo ^- K > 

S-3 tSf4-fb»J©H^(is THP-1 £ lxlOYml HUbt 6 
;^«ri/-h{3 2miro^§, ^ r*^> K lOO^M (ItriS) £#0;LTs tVl/ 

7^1- k> iomm^.x smm^mm^\M\!Uvr^u y h^^>\^r^ Phar 
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mingentt© Caspase-3 Assay Kit<D:7°P h ;i/ {dip DT^JJS^ Lysis £*fc£\ 
Lysate $<Dm&tti£tlX^ £ Caspase-3 Mt£&m^*ll£J^T$iJ^ bfco ADP 
- U ^^>;Wb¥P§!lCDil^t±s THP-1 * 5xl0 5 /ml fciHMbT 24 ^^Jimmru — 
hlz 1 ml ^h^^FlOO^M (^S) ^Dis tVl/7ri- K> 10 

mmz-T immmzmm^muvT^is * h^^yvr^ sds-page it>r;w^ 

y 7 T-lzmm bT 100°C«tt^^-fe# SDS-PAGE £*tIV /n^fO ^'ffl 
^ ~>lz h ^? >X7 t — L-T Anti-poly (ADP-Ribose) polyclonal antibo 

dy (rabbit, polyclonal)^ iot^iX^ >^n y F-eitHIL NAD ^^>Jtp 
fflcDmmte, THP-1 * 2xl0 6 /ml tiMbt 24 e^l/i^St^l"- h Id 1 ml fo 
^btf^MOO/zM (^S) £Jn;t v t.VP^3i-K>10 mMjjn^.T4^ 
P^fclfflJJS^HIiRbTBUTZli© Nisselbaum co^mx NAD ©^M^^Tofeo 

^ h°;V 7 3i - K >l±^ h *° ^> K Id J: § DNA ^ ^— stf U -ADP- >J 

^^>;Wbs NAD ScDf&Ts 33<fc£>* Caspase-3 (D?&mk%:mMlzWm-f2>Zt£i s m 
mvfr (EI2 9 N EI3 0) o in vitro%k\,z&\-f%> dti^cD^^, tVl/7xr 

©tS'S'fb h— isxmiz 32kD ©rp#^rn-fe->>^§g(t 17kD ©?St£ 

^tnuhw^o F>©am*#t4ttffe©^^ 

(DNA^-^»J N tfV-ADV-VtfisMhs NADfgTWJ) -&¥<D 

mmizM-r&m&t— stur^o ^^>^p^ m^ot i7kD© 
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MteflSbfe*;*^— %&mmths Cell freeOmm^mthX^JVy 

mmm 14] ifl 7jtro«it#m^*5^?)«l^^© TNF-ajH^ * «fctf 
mRNA mn^MT Z> tVV 7inff> ©$jJH 

RAW264.7»^4o^?> LPS f !] «f©|fflJiSf*l • ^ TNF-a^(3^f-r & \Z)Vy ^ 
=• Y><Dmmm(Dtm%tk<D£otefrte'?feo RAW264.7«£ 6fZ7°U~ b 
{3l^feD4xl0 5 W2 ml RPMI 1640 T^^s 4 BH§i£iib Confluent ^ bfeo 
2>tzg/ml © LPS 2 ml RPMI 1640 x-JlizmM U tVV^oi- 

TNF-a&ELISATifliJ^bfco «!*]© TNF-a to^Tf^© J; d lzfrte-?fc 0 . 
i§#±ff^HxRbfeBD^^l^^ h^>U 200/zl ©Lysis A'y77 

-(T^)^«£?£fl?£^s «P ( iIttlti§ TNF-a£ELISA-»^bfco 

Lysis 7 t— ©Mfc£#:©3lDT 50 mM HEPES (pH 7.5), 150 mM 
Nad, ImM MgCl 2 , 1 mM EGTA, 10% Glycerol, 1% Triton X-100, 100 mM NaF, 
1 mM PMSFs 10 mg/ml Aprotinin Q Isgffl b EL I SA w Mi, TNF-a : R&D mous 
e TNF- a immunoassay Uifc 0 

m~am&(Dm%.<Dmms kk? * - f >& raw264 . 7 «d is f*i 43 «t t^_t ?s *© 

TNF-a^*fflM^#a«Jt3ttJM-rSCli:^JBJibfe (H3 1) o Wl/7x-F 
>l± s THP-l|BIJia*«ttJ c P388.DlfflJB©LPS*iJ#fcJ:a^«±» (fflHSfl>#fc&) 

^7ir F>fc«kS TNF-amRNA©^-Ei^h^^©ctdfc^bfeo 
RAW264.7«£10 cm h fcn >y httARfclJfrilU Final lju 

g/mi lps, ^n^n©M©t°;i/7 3i- F>«bt4Wibfco mm 
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±^£18^ fflti&frb Qiagen RNeasy Mini Kit t? Total RNA §1IU 2/zg 

cdrna ^UA7; K^tS^^N MOPS^VKemft&i&u ^©^;i/£J^v>Ty 

if WW 7"U ^V-tf— ^>a y^T-otzo ^©gl, h°;i/ 7x~ F > yt TNF- a mR 
NA**gfli<* ofe (18 3 IT) o 

&J3 S b>7x- H>© TNF- a mRNA ^^^^1" SI£#£il^feo RAW264. 
7«£ 6^i§#7°lx— h^n>y;i/a:> HcigiiU Final l/zg/ml LPS S ^ 

tim©ig©t>7x-F> (3ooAg/mi) ^mmisXAmmmmm^T??- 

;?^»D(^>^)t Final 5,tzg/ml U ^ti^tiO N 1, 3B^F^^T 
otal RNA ^ilbt RT-PCR £?T^feo fqJ&MflP b&l^J§^ ^ocfclf LPS (DfoWt 
MlsfcmM%MM£^tzo mm^mmits Gibco BRL Superscript RT £ffl^fco 
PCRfcfc. Taq*°U^^— ExTaq 1/zM CD :7°^ -f v—fc: >~95 0 C 1 

min-55 p C 1 min-72°C 1 minj £ 29 if ^;Wt o fe Q PCR Mj£T:tfn— J*^ 
;i/^ftmr77cKjbfe^ TNF- a mRNA ic:ii3i*:1-£^> F bT TNF- a mRNA CO 

^ffi^Mbfeo 

fBr*«b^^ofe«^tts TNF-a^^-r^>^-> m&^mm^n 
^^ofeo ^fes LPScD^Minbfeiffl^^ 7^f;7^^>Di»i out 

P^^^V^T TNF-a^^-r^vlVV^ K^m^tT,s ^CDf^#^ £M'J> bfeo L 
PS+t.Vl/7i- F>^»bfe«f3^^?> TNF-afc^-T^^^^ KBu LPS 

co^mhwxy^mucDm^hnu^^tzo z.comm±, tvi/^- kx±tnf- 

amRNA ©^f^flOt b&V^C ^^^bTV^o £©£hfr£)N tVl^^-jo 
« TNF- a CO mRNA <D£5£&fc:«g»£#2. 3 CI i: <fc o T (TS:^tt£f£*i <T 3 d 
hf-cfcoT) TNF-a^^fr^9JbTV^?)©T^^V^3^^e>^^^ofeo CI 

mm u ^<ji t »! b T v> £ £ MUn* ti a o 

[^M^lll 5] Jun N-terminal Kinase (JNK)*5 XXf p38 MAPK fc*f-r & hVl/ 
7 ^— KXD^jJH 
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LPS im-a(D^^iyVi-)]yh\yXi±s c-Raf 1->MKK1, 2->ERKl, 2£ 

mx m- a(Dmmmmtem&m$&£s lps ^>^^-;i/^e> mekki->mkk4->jnk(sap 

K)^3«kV MKK3, 6^&8&mxm-a<Dmm&3*Z.m&m&ifito*>tlX^& (Je 

nnifer^, Mol. Cell. Biol. 17: 6274-6283, 1997) Q ±IB©J:^i3 N 

3i— TNF- a ©jg^&ffl|Rl/^;i/T?«lM bTl> 3 £ fctfWJi bfco TNF- a 

m&wm<Dwmte#\,\xmm u ^xm^mm-r & & ©©-ra&wfc: * © t tt 

&MAPK jJT.tr-— p38 MAPK (p38 MAPK) IM8U-£ c-Jun N-termina 

1 *i-—^(JM)(Dmm-&¥i$%\t>tlX^Z> (Newton,R.C. and C.P.Decicco, T 
herapeutic potential and strategies for inhibiting tumor necrosis fact 
or-alpha. Journal of Medicinal Chemistry., 1999, Vol.42, No. 13, 2295-2 
314; Swantek,J.L. et al., Jun N-terminal kinase/stress-activated (JNK/ 
SAPK) is required for lipopolysaccharide stimulation of tumor necrosis 
factor alpha (TNF -a) translation: Glucocorticoids inhibit TNF-atran 
slation by blocking JNK/SAPK. Molecular and Cellular Biology, Vol.17, 
No. 11, 6274-6282) „ ^ZX\ MAPK fj^>r— K£IH#bT^-g> ERK N JNK 
^p38 MAPK lzMT2>¥)V7 ^- F > CDHsffi <§&tfefhf b fe o 

£1\ Cell free (DWM%.}fo%kX Jun N-terminal Kinase (JNK = Stress-Act 
ivated Protein Kinase; SAPK)cDgS U >Wtitt c-Jun CD U >&-fb£il8^fco 
U >Kfl3©385gH:N Stratagene c-Jun N-Terminal Kinase (fi§|Jji^s/ h-fb 

^cD$£IHs kVI/7xr JNK CD c-Jun CD U >Sflj^ISft#^){:fflI$lJ b 

fe (1213 2) o JNKfc£Sg*U§ s HKb*rl/*s JtM?». JI«DNA, gjSflEJfflJ 

ffi* hl/X^^PbT^cDm#fe^mt43it^«g'l4^^tLTV>^o ±13 
cdMJU&s F>cDrgfficD*#:^ JNK H.«#^£tiT^3 d 
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mz s Cell free (DWmBimm-e vZS MAPK izMT £Pi*#ffl£SS^feo Mfe 
B\ 7f^r-f^tr^yni?-t p38:Upstate Biotechnology SAPK2 
a/p38/RK Assay Kit &m^XW>H(D7°u hn-jl/fcf oTtr^ofec 

^<D$£H^ tVl/^m F>»ajS^#^^ in vitro cell free ^25 § p38 MA 
PKBMftEjfo&R&gbfc (03 3) 0 RAW264.7©LPS$iM^J:^TNF-am^»J 

iz&tf zmzfrmmzttm. b-t'j> bnv^\ rstt©*^ P 38 mapk mm^'pte < 

h%^tiX^Z>hm%.(bn%>o Z(DZ££t), bVV 7x- FXi MAPK ti^^l 
-Y(Do%>Pt£< t.& p38 MAPK^m^lS^-r^Cl^^j; h l^X^ 

&^XM®) : %$&misXU%Zh£i s m7L<bfl2> 0 in F>(Dp38 MAPK IS W 

*5 «t V JNK ffi^CD^»«fitt «k < —m. bT *5 D s Piqt©IH§# m K > 
©^CD$B#K^#bT^£-£fc##££n3o 

^fes ^ftfi^MAPK^©*^^^'; >BMbBMKT?*3ERKfc:ftbT7'ry:7;* 
^— rVVf tr^y DS>— ftCD^y h (ERK:Upstate Biotechnology MAPKl/Erk 
1, MAPK2/Erk2 Sampler Pack.) &m h n— )VM. D fcffl l> Cell Free© izz fj 

trommm.m^x erkk erk2 h^lt t.vv^ m k xDrnmrnzmt tt^ 

1000>tdg/mlCDajS^^^<PM* $ ^4&6,tl^^ofe (^-*#B&) 0 £ 
tie>©Cl^ <fc tVl/7ir F >(± MAPK tiXtr— K © -5 % JNK p38 MAPK 

& art ^ w- § «^s¥©tstt * wkbi-t mm bt i ^ s n n # 

[mMiH 1 6 ] poly-ADP-Ribose-Polymerase (PARP) W5^7xr K 
PARP rStt©?!^^ Trevigen Poly(ADP-ribose) Polymerase assay Kit.£ 
tf;i/7xr K>l±PARPCD#lR i RjiS*iftSfctt#bTlffl^bT*t)N 
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500usMl (Dm&7?tem 45%#PMiT£ C i: WJBJ bfe (034) o ADP-U 

;Wbttr^° h— i/xizjstfz mvwptm<mfc>-oT&t)s parp 

&o poly-ADP-Ribose-Polymerase (PARP) & s DNA§t?££l©Mfi 
(txhx PARPg#&£) ^C©#^(3j:oT^U-ADP-U^ N >;Wb^§{t§ 
Mii&^I^-r^o PARP©^rStt»W^tifeDNA^#bs T^h—>^m 
(DWWii 1 16Kd % 85KD ) £ §: JtT tSttfb £ ft & 1 1 ttH £ 
tbti^o & fcs SI & NAD i: ^^ffcfU S D s ^ 'J -ADP- U 4^>;Wb 
^#V^S©«^NAD^vi«^tiahV^©^fiS^^W > hTfe^o 
MiS©^a^a^-3V^T»il^^H^^?.o PARP&, =£«^£gtf-feDNA 
0^m(-M^oT43Ds tt^M^^lt^ NAD ATP ©«£a»M'J>£i± 

^rtri^o ^cDmmmm^mmr^^t^m^m^^mmh^x^ mm 

U -ADP- U >t?— X -^'J^7 — t? 
JNK 33 J; tf/* fc£ P38 MAPK 

§§ 0 T^b—isxtes ^miz&^xM^tzmmcDmmtte-oT^&zt&mfe 
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2> o 

mm^rn -r^mm^mn-r^ztizx-DXs &mmm ^^^m^tm&^n^o 
^mncDT-F h—>xmmm?mmm±s ^<Dmtf}m^tPwt>frx&z>z£fr*b, 

$nso -rttto-io, frtTLU^mmiz&i-f&t&m&y-j h^^> (iL-12. il-i 

7? § & o £ fes PARP fcfc s f^ij £ K NAD &mMT & Z. h iz J; -p TM©^?E£SI# 

1- & f^ffl to § d t & % s parp (Dmmmi±^^ti-iy^mmmtvx(Dmm^ 

m%.t>ti&o mz, Jm^XXiy^tcl±pSS MAPK& S TNF-a^m-N©M^^ 
mM, ftmmmWimnL Abdominal cavity inflammation (11^1) s m\±M 

frx$>%fcmz, Ttf h—^^ffim^-r^mmizMvx, x^o^mrnxm^^ 
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ffi$L<Df&m 



1 . xt ( 1 ) T?^n« 5 1 -y^=.)]y- 2 - ( 1 H) -try K> 
xt (1) : 



2. xt (l) u^ns 5-p<^;i/- l -7i-ji/-2- ( l H) -try h*> 

xt ( 1 ) : 



3 . 5$ ( 1) 5 l-7i-;i/- 2 - ( 1 H) - t° U K > 

&a^# t LtMtSs # y -ADP- y * 7— e (Dmrnm* 

xt (1) : 



4. xt ( 1) 5 1 - 7x-;i/- 2 - ( 1 H) — h° U F > 

SiMtlt^ftSN Jun-^r^— B^«tUf/*fcH:p38 MAP =3f 

xt (1) : 






(1) 
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oo 



(1) 



6 . 5$ ( 1 ) -e^ns 5 -p^l/- 1 - 2 - ( 1 H) — tf U F > 

5$ (1) : 



7 . flfife#jWjgjmfcT!ifc 6.fcia*©^*iWo 

8 . itsfcll 3 fcfBiffi©^ D -ADP- U U ^-Hf CDffilWJS^^i: 

9 . mm&i&mm'z*>&tii$zm 8 fcfa«©$&*jS!io 
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El 8 

Skffi TNF- a (ng/ml) 




Jfafflf p.o. 500 mg/kg 

n=5 p.o. n=5 
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HI 9 

Jfilflt IL-18 (ng/ml) 



10 - 



5 - 



0 




Ml p.o. 500 mg/kg 

n=5 p.o. n=5 
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The inventions as set forth in claims of the present international application 
each relates to drugs containing pirfenidone as the main ingredient. However, 
drugs containing pirfenidone as the active ingredient had been publicly known and 
thus use of pirfenidone per se as a drug cannot be regarded as a novel technical 
feature. 

By examining in greater detail the inventions as set froth in claims of 
the present international application, it can be understood that these inventions 
relate to the following two techniques: 

(1) a technique relating to the inhibition of apoptosis occurring from TNF-a 
mediated by IL-12, IL-18, IFN-y, JNK and MAPK by using pirfenidone (claims 1, 2 
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(2) a technique relating to the inhibition of necrosis mediated by 
poly-ADP-ribose-polymerase by using pirfenidone (claims 3, 8 and 9) . 

As described above, apoptosis and necrosis differ from each other in pathway, 
which can be understood also by the description in the following document that 
cells originating in a poly-ADP-ribose-polymerase knockout mouse were protected 
from necrosis but not from apoptosis. 
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